Effects of sulfite on glutathione S-sulfonate and the glutathione status of lung cells.
A mechanistic study was performed to elucidate the biochemical events connected with the cocarcinogenic effect of sulfur dioxide (SO2). Glutathione S-sulfonate (GSSO3H), a competitive inhibitor of the glutathione S-transferases, forms in lung cells exposed in culture to sulfite, the hydrated form of SO2. Changes in glutathione status (total GSH) were also observed during a 1-h exposure. Some cells were pretreated with 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) to inhibit glutathione reductase. In human lung cells GSSO3H formed in a concentration-dependent manner, while glutathione (GSH) increased and glutathione disulfide (GSSG) decreased as the extracellular sulfite concentration was increased from 0 to 20 mM. The ratio of GSH/GSSG increased greater than 5-fold and the GSH/GSSO3H ratio decreased to 10 with increasing sulfite concentration. GSSO3H formed in rat lung cells exposed to sulfite, with no detectable effect on GSH and GSSG. GSSO3H also formed from cellular GSH mixed disulfides. GSSO3H formed rapidly, reaching its maximum value in 15 min. The viability of both cell types was unaffected except at 20 mM sulfite. GSSO3H incubated with human lung cells did not affect cellular viability. BCNU inhibited cellular GSSO3H reductase to the same extent as GSSG reductase. These results indicate that GSSO3H is formed in cells exposed to sulfite, and could be the active metabolite of sulfite responsible for the cocarcinogenic effect of SO2 by inhibiting conjugation of electrophiles by GSH.